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In This IssueMicrobiome versus Malaria
PAGE 1277
Yilmaz et al. find that the bacteria, found within the gut microbiome, carrying a
specific glycan residue elicit antibodies in humans to an epitope also found on
Plasmodium parasites. Presence of the antibodies correlates with protection
from malaria infection in a human cohort and provides sterile protection
following vaccination in a mouse model of infection.Sugar Opens the Door for Typhoid
PAGE 1290
Salmonella Typhi causes typhoid fever exclusively in humans and depends on
binding of the typhoid toxin to a specific glycan receptor on target cells. Deng
et al. discover that the toxin preferentially binds glycans terminated in N-acetyl-
neuraminic acid (Neu5Ac) and that humans lack the enzyme, which in other
mammals converts Neu5Ac to N-glycolylneuraminic acid.The Home Makes the Macrophage
PAGE 1312 and PAGE 1327
Macrophages are cells of the innate immune system that also contribute to the homeostasis of distinct tissues in the
organism. Lavin et al. and Gosselin et al. now show that the tissue environment can alter the chromatin landscape of resident
macrophages to equip them with functions that are specific and adequate to each tissue. Surprisingly, tissue-resident termi-
nally-differentiated cells can be reprogrammed by transplantation into a new tissue, demonstrating a high degree of plasticity
and highlighting the role of the environment in shaping macrophage function.Plant Immunity Shapes Genome Evolution
PAGE 1341
Genetic incompatibilities prevent specific alleles from assembling into single genotypes, influencing genome and species-
wide patterns of sequence variation. Chae et al. now show that incompatibility hotspots inArabidopsis are enriched in immune
receptor genes. When these genes interact with each other in hybrids, conflict within the immune system often arises, limiting
the number of viable combinations of disease resistance alleles, thereby shaping the evolution of the plant genome.mRNA Destr-U-ct Code
PAGE 1365
Lim and colleagues discover that terminal uridylation serves as a general molecular mark of mRNA decay. Two enzymes,
TUT4 and TUT7, facilitate uridylation in mammalian cells by selectively recognizing mRNAs with shortened poly(A) tails
and inducing decay of the deadenylated mRNA body.Chaperone Cen-TRiC View for Telomeres
PAGE 1389
Telomerase function depends on a complex pathway for assembly, localization,
and association with telomeres. Freund et al. identify the chaperonin CCT/TRiC
as being required for telomerase trafficking and telomere elongation. Mutations
in a telomerase cofactor that impair folding by TRiC cause dyskeratosis conge-
nita, thus establishing a critical role for proteostatic control of telomere function.Penicillin, We Thought We Knew Ya’
PAGE 1300
Penicillin is thought to inhibit bacterial cell wall synthesis, but Cho et al. now
demonstrate that beta lactam antibiotics induce a toxic, futile cycle of peptido-
glycan (PG) synthesis and degradation that depletes cellular stores of the PG
building blocks. Additionally, characterization of the futile cycle revealed a
quality control mechanism in cell wall biosynthesis.Cell 159, December 4, 2014 ª2014 Elsevier Inc. 1231
No Sugar for Daddy
PAGE 1352
O¨st and colleagues find that a brief high-sugar dietary intervention in Drosophila
fathers controls offspring adiposity by reprograming select chromatin regions
in the offspring. Paternal sugar intake relieves silencing of select chromatin
regions and leads to reprogramming of metabolic genes during two distinct
germine and zygotic windows. Importantly, this altered gene signature is
conserved in mice and humans and may explain mechanisms underlying inter-
generational metabolic control.Leptin Boosts Blood Pressure
PAGE 1404
Leptin, an adipose-derived hormone, is elevated in obesity. Simonds et al. find
a role for leptin in the brain, modulating blood pressure by activating neurons in
the dorsomedial nucleus of the hypothalamus. Blocking leptin action leads toreduced blood pressure in obese mice, and clinical studies support this role for leptin in mediating the increased risk of
high blood pressure associated with obesity.The Pain Locker
PAGE 1417
Providing insight into the basis for sensing pain and developing new treatments, Duan et al. identify the spinal cord neurons
that transmit and gate pain. They demonstrate that nociceptors and mechanoreceptors provide input to a population of
somatostatin-positive excitatory neurons that are in turn gated by dynorphin-inhibitory neurons.One Growth Spurt Fits All
PAGE 1433
Bacterial size homeostasis is thought to be achieved through a thresholdmechanism that promotes divisionwhencells reach a
critical size. Campos et al. now show that bacteria instead elongate by a fixed amount between divisions, irrespective of their
size at birth. This set elongation leads to robust cell size homeostasis and provides new governing rules for cell-cycle control.From Actinin to Z in Muscle
PAGE 1447
Sarcomeres are the basic contractile units of striatedmuscles, and the Z disk regionwithin themplays a key role inmaintaining
cellular architecture and signalling. Ribeiro et al. present a three dimensional structure ofa-Actinin, themajor component of the
Z disk, that explains how a phosphoinositide-based regulation mechanism allows it bind to titin and control Z disk assembly.Shedding Light on CNVs in Cancer
PAGE 1461Discerning which copy-number variants drive cancer has been a challenging
problem. By developing and validating a new computational algorithm called
HELIOS, which integrates genomic data from primary tumors with outcomes
of functional RNAi screens, Sanchez-Garcia et al. double the known landscape
of breast cancer drivers.Not Just Octamers on a String
PAGE 1377
Genes are packaged into nucleosomes that are generally characterized as
octamers containing different histone subtypes and variants. Rhee et al.
perform a ChIP-exo analysis of histone-DNA contacts near promoters and
find unexpected nucleosome modularity, including evidence for existence of
subnucleosomal particles such as tetramers as well as asymmetric patterns
of histone modifications within a single nucleosome that correlate with the
direction of transcription.Cell 159, December 4, 2014 ª2014 Elsevier Inc. 1233
